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This design note is one of a series which represents the proceedings of the
SDC solenoid subgroup meeting held in Japan on December 8-11, 1992. The plan
and purpose of the meeting was to:

* Look at the prototype coil winding and honeycomb vessel R&D in Japan
° Reports of technical progress from each group

° Plan and schedule for the prototype magnet assembly and test

e Discussions on design of the SDC solenoid power supply

e Discussions on cryogenic design for the SDC solenoid

» Discussions on responsibilities for the cryogenics fabrication

* Response to the report of the DOFE review sub-committee

e Publications and presentations of the technical progress
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- MIECHANICAL STRENGTH TEST ---

K. TANAKA (KEK)
T.SANO (FURUKAWA Co.)



1. Electromagnetic Load Calculation
2. sSimple Tensile Load Test Result

3. Test Plan for the Mechanical Stability of Superconductor
under Hybrid Load (Fh+Fz) Condition
4. Appendix



Dimensions:

Cryostat  Inner radius
Outer radius
Half length

Coil Effective radius
Half length

Transparency (Radiation length)
Electrical:
Central field

%&@m@% ener gy / Effective cold mass
Mechanical:

Effective cold mass

Total cold mass

Total magnet weight

Radial magnetic pressure

Axial compressive force

Axial decentering force (at AZ=2.5 cm)

1.70 m
2.05 m
4.39 m
1.84 m
4.15 m

2T
8,000 A
146 MJ
1.4 kJfkg
20 ton.
22 ton,
apr %@ ton,
13 ]

0



1. Axial compressive stress

F=1300 ton (at z=0) axial comp. force
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simulation with "ANSYS" code

magnetic force and stress was sim

coil effective radius 1.84 m

half length A5 m

thickness (conductor) 0.044 m

thickness (support cyl.) 0.036 m
coil-end-end-cap distance 0.616 m
end cap thickness 2.143 m

1.72 m

nominal current 3000 A
Young's modulus 7.2 x 10" N/m?
Poisson ratio 0.345
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SULTS

SIMPLE TENSILE LOAD TEST

TENSILE STRENGTH [kgf/mm2] TENSILE STRENGTH [kgf/mm?2]

R.T. LN2 LHe R.T. LN2 LHe

fot1-1 10.9 17.2 20.9 lot]~1 14.9 29.5

o O
O~

lof1-2 10.9 17.3 20.9 lot1-2 14.8 29.6

lot2-1 10.3 16.3 20.5 lot2~1 13.7 29.3

(82
jdo]

lo12-2 10.3 16.3 20.3 lof2-2 13.5 291

lot3-1 10.5 16.4 20.0 lot3-1 13.7 29.4

i on
~ |~

l013-2 10.5 16.1 20.3 lot3-2 13.6 29.5

YIELD STRESS [kgf/mm2] | YIELD STRESS [kgf/mm?]

R.T, LN2 LHe ORI, | LN2 | LHe

lot1-1 7.1 7.5 7.3 loti-1 | 52

lot1-2 7.8 8.0 7.9 lot1-2 5.3

lot2-1 7.6 8.0 6.4 lot2-1 5.0/

012-2 7.3 A 5.5 012-2 4.9]

lot3- 1 6.8 7.6 B.5 ot3-1 , 505
lot3-2 s 7.4 7.2 lot3-2 5.1

Superconducter Overall Al-Stabilizer Only



STRENGTH TEST (overall) STRENGTH TEST (Al-stabilizer)
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SIMPLE TENSILE LOAD TEST RESULT



) STRESS

Objective
There are two stress in the coil at the same time (axial
compressive & hoop) .

Therefore it is nesessary to evaluate conductor mechanical
performance under combined stress condition.

doto BB

ow to make stress
tensile stress : by using testing machine
compressive stress : by using springs

3. Present status
We have finished making parts for the test.
We are checking the parts and test set now.



In this graph, solid line means measured load under simple
%@mﬁ@ load condition.
We must obtain Aoy.,Ao and Ax to @mémﬁg @E@ mg@hammé
gmmmy of mpwmm@m@@y e i
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